The competition that has been faced in Turkish banking sector compels banks to use their sources efficiently. Efficiency and productivity analyses are important management tools to determine to what extent inputs have been used in the process of acquiring required outputs of banks. Efficient and productive functioning of the banks in Turkey has a major importance in terms of national economy. Being different from other economic sectors, the banking undertakes the duty of financial intermediation which determines resource allocation. This places banking to a central position for the economic development of the country. For this reason, analysis of efficiency and productivity measurements is necessary to carry out performance analysis of the banking sector.
It is clear that the capability of savings and their degree of conversion into investment are important for every economy. In this respect, financial intermediaries, especially banks, which are crucial and have to perform efficiently in order to sustain and improve their assets. On the contrary, decreasing efficiency or increasing inefficiency would affect adversely the dynamism of an economy in terms of productivity, employment, etc. It can be suggested that in a dynamic and open market environment, only efficient banks will survive and maintain their vitality due to their lower operational costs in financial markets, whilst inefficient ones will be sifted ultimately. In sum, the relative efficiency of banks always appeals the regulators", customers", stakeholders", and managers" interest (Kumar & Gulati, 2008) .
The existence of a sound banking system and the effectiveness of bank resources is important in terms of the financial system. Effective use of bank resources is the success of obtaining maximum output with a certain amount of input or the success of obtaining a certain amount of output with minimum input. The success covers both the production ability in appropriate scale and the managerial skills to manage the inputs.
The efficiency demonstrates the success of generating maximum possible output with inputs consumed. The success in the production of the highest possible output through using the input combination of the system in most suitable way is defined as "pure technical efficiency" and the success to produce the appropriate scale is defined as "scale efficiency". The efficiency calculated by multiplying the scale efficiency and technical efficiency is called as "technical efficiency". The theoretical developments related to the concept of efficiency has brought about the efforts to measure efficiency (Aydın, 2013) . Competition in the Turkish banking sector forces banks to use their resources in the most effective manner. In order to achieve this, banks are required to assess their performance relatively in the sector in which they compete and to specify the source of efficiency/inefficiency of the factors affecting the performance.
Although there have been many international studies about the determinants of efficiency in the banking sector, it is difficult to say that a model which might be a reference for banking environment was able to be obtained. There is no doubt that the differences on the structure and properties of banking systems from country to country have an impact on this situation as much as the differences in the studied samples and analysis methods have. The most obvious differences between the studies are the period studied, the structure of sample (examination of a single banking system or multiple banking systems) or the method of analysis.
Effective and efficient operation of the banking sector has also great significance in Turkey as well as in the world due to banking sector assumes the financial intermediary role which determines the resource allocation unlike the other sectors, which makes the banking sector pivotal for economic growth. Hence, in order to be able to conduct performance analysis of banking sector, it is necessary to analyze the efficiency criteria (Aydogan & Capoglu, 1989) .
This study is different from other studies in terms of implementation period, method and the banks included in the sample. The study gives the basic size and shares in the system of participation and deposit banks but, in the analysis chapter, focuses on the determinants of sector as total through handling both participation and deposit banks together without any separation. Moreover, technical, pure technical and scale efficiency scores found by using data envelopment analysis (DEA) method named as "Efficiency Comparison of Participation and Conventional Banking Sectors in Turkey Between 2007 and 2013" were adopted as dependent variables and the relationship between independent variables and each of them was analyzed by Tobit method. Due to the discrete dependent variable, the Tobit model was preferred in the analysis. The study with this form is expected to contribute to literature.
The main aim of this paper is to examine the factors affecting efficiencies by using "Tobit Regression Analysis". Hence, the following research questions have been developed:
What is the general overview of participation or Islamic and conventional or deposit banking sectors in Turkey?
What are the determining factors of efficiency in these banks? This paper is organized as follows: Section 2 provides an overview of the related studies in the literature; followed by Section; 3 which presents the development of the Turkish banking sector; Section 4 introduces the information about research data and methodology, lastly empirical findings and Section 5 concludes and offers avenues for future research.
Literature Review
Literature effectiveness measurement and Tobit models have been used frequently in many studies such as Ke-Chiun Chang et al. (2011) ; Anthony N. Rezitis (2006) Jackson and Fethi (2000) employed DEA and Tobit analysis to measure Turkish Banks technical efficiency for the year of 1998. They found that larger and profitable banks more likely to have ability to perform at higher levels of technical efficiency and the capital adequacy ratio has a statistically significant negative effect on the performance of Turkish banks. Isik and Hassan (2003) analyzed the productivity growth, efficiency change and technical progress in Turkish commercial banks by employing DEA-Malmquist Total Productivity Change Index. They found that all forms of Turkish banks have succeeded significant productivity gains due to mainly efficiency increases rather than technical progress. On the other side, efficiency increases mostly depended on improved resource management practices instead of improved scales. Yildirim (2002) investigated the efficiency of Turkish banking sector over the period of increasing macroeconomic instability between 1988 and 1999. The results revealed that over the sample period both pure technical and scale efficiency scores displayed a great alteration and the sector did not reach out the prolonged efficiency gains and the performance trend over the period demonstrated that macroeconomic conditions had a significant effect on the efficiency measures. The study also demonstrated that the sector was largely performing at decreasing return to scale.
El-Gamal and Inanoglu (2005) employed the stochastic frontier approach to determine the cost efficiency of Turkish banks over the period of 1990-2000. They compared the cost efficiencies of 49 conventional banks with four Islamic special finance houses (SFHs). Overall, they found that SFHs were the most efficient due to they perform on asset-based financing which causes lower non-performing loans ratios.
Bastı (2005) determined with Tobit regression analysis. Totally 37 banks data of which could be reached exactly have been included in the research. According to Tobit regression analysis results, total assets and profitability variables have a positive effect upon total efficiency scores, but capital adequacy ratio and number of branches have a negative effect.
Lastly, Güneş (2015) analyzed the data belonging to the period 2002-2012 of state-owned, privately owned national and foreign deposit banks operating in Turkish banking sector by using stata program and panel data method. The analysis results indicate that capital is the most important variables for ROA and ROE. It is also concluded that growth for benefitting from the advantages of scale economy, keeping non-performing loans low and inflation expectations have positive effect on profitability.
Development of the Turkish Banking Sector
The capability of savings and the degree of canalizing into investment are also important for Turkey. Therefore, in addition to conventional banks, as equivalent of Islamic banks, Participation banks are also in a critical position and have to perform efficiently in order to sustain and improve their assets. Therefore, the indicators and determinants of efficiency should also be identified and observed closely in the Turkish PBs and DBs. Table 1 depicts the trends of deposits held by the PBs and DBs, and their shares in whole banking system. For example, the growth of the deposits for PBs reached peak point in 2009 with 41,5%; the same performance cannot be shown again. The lowest growth rate in the period covered was -3,8% in 2011. Table 1 . also points outs that PBs have been more successful over the years in terms of deposits growth rates compared to DBs. However, the share of PBs in the total banking sector has been a little more better by reaching 6,5% in 2013, but too far and low for Turkey"s potential.
Looking at the sector"s asset composition in order to analyse PBs and DBs activities, PBs have more stable and significantly higher share of loans to total assets compared to DBs, even though that ratio begins to increase gradually for DBs starting with 2010. However, PBs almost do not have any securities in their portfolio due to the absence of shari"ah compliant securities in Turkey, however, as stated above due to emerging legislative infrastructure regarding capital market oriented products and investments, PBs" share is at infancy age starting from 2009. On the other hand, DBs hold securities portfolio as a serious rate of its assets despite the securities gradually decreased starting from 2009. Fixed assets to total assets of both sector represent negligible shares between the range of 1,1% and 3,2% of total assets, which reflects a high liquidity that mitigates risks in these sectors. In relation to total equity to total liabilities, there is no significant difference between two sectors and both sectors" assets are financed by liabilities between the range of 87% and 91%.
www In order to analyse the impact of the banks on the economy, PBs" loans to deposit ratio demonstrates higher positive impact of on the real economy in comparison to DBS. As can be seen, this ratio, which shows the given credit to the real sector for PBS, has always been higher for PBs as compared to DBs over the period with the exception of 2013.
Modelling, Data and Methodology

Tobit as a Method of Analysis
Tobit Regression Analysis is employed to investigate the determinant factors of efficiencies. We used DEA Solver Professional Version 5.0 to obtain efficiency scores, while using Stata 12.0 Statistics Data Analysis Program for Tobit Regression.
Tobit Model which is an extension of Probit Model, is developed by James Tobin. A sample in which information on the dependent variable is ready merely for some observations is known as a censored sample. Hence, the Tobit Model is known as a censored or limited dependent variable regression model as well (Gujarati, 2003) . Tobit Model is an alternative of non-parametric least squares regression (Liao, 1994) . Due to the Tobit model is an extension of Probit Model, it is derived from the names of Tobin and Probit (Rajulton, 2011) . Existence of a latent y* variable is accepted as in partial regression model. That variable is tied to xi independent variable with parameters vector. The concentration of new random variable which is obtained thereby converting from original random variable and has c point as censor point in Censored model is depicted as below (Jöreskog, 2002 
Where ε i ∿ N (0, σ 2 ) 3 , xi and β are vectors of explanatory variables and unknown parameters, respectively. The y i * is a latent variable and yi is the DEA score.
The likelihood function (L) is maximized to solve β and σ based on 32 observations (banks) of and xi is:
The first product is over the observations for which the banks are 100% efficient (y = 0) and the second product is over the observations for which banks are inefficient (y >0). Fi is the distribution function of the standard normal evaluated at β′xi/σ.
Using the efficiency scores as the dependent variable, we estimate the following regression model:
where, BANKEFFjt is the TE, PTE and SE of the PBs and DBs in period t obtained from DEA, Bank_Charateristics is an array of bank specific trait variables, Islamic_Banks or PBs is a dummy variable that takes a value of 1 for Islamic banks, 0 otherwise, and Macroeconomic Conditions is a vector of macroeconomic variables.
In 
Definition and the Choice of Variables
From the study of "Efficiency Comparison of Participation and Conventional Banking Sectors in Turkey
Between 2007-2013" dated 3 rd. July 2015, the results of efficiency analysis were found by using data envelopment analysis (DEA) (Yilmaz & Gunes: 2015) . These results were assessed as dependent variable in this study. In this context, it focused on factors which determine the values of efficiency. Technical, pure technical and scale efficiencies were approached as dependent variables and the determiners of efficiencies were analyzed by Tobit regression model. In order not to fall into repetition, DEA analysis results were not used in this study, DEA results were used in Tobit analysis.
In the regression models in which the variation range of dependent variable is limited in any way, the subject will be the discrete model if the observations outside of a certain range are completely lost but the subject will be censored regression models if at least the independent variables are observed. Because of this aspect, Tobit Model was selected as the research method.
Owing to the entry and exit factor, the efficiency frontier is constructed by using an unbalanced sample of 4 PBs and 28 DBs which have operated in Turkey throughout the period 2007-2013, yielding 224 bank year observations. Data for the empirical analysis is sourced from The Banks Association of Turkey (TBB) as well as individual bank"s annual balance sheet and income statements.
The efficiency scores of banks regarding technical, pure technical and scale efficiencies obtained through using DEA by Yilmaz and Güneş (2015) constitute dependent variable in this study. In relation to independent variables, we consider the total loans to bank total assets (LOANSTA) as the measure of bank"s loans intensity; bank"s total asset to PBS/DBS"s total assets (LNTA) as the measure of size; bank"s total deposits to PBS/DBS"s total deposits (LNDEPO) as the measure of bank"s market share; total loan loss provisions to total loans (LLP/TL) as the measure of banks risk; total non-interest expenses to total assets (NIE/TA) as the measure of bank management quality; banks" total shareholders equity to total assets (EQASS) as the measure of bank leverage intensity; bank profit after tax to total assets (ROA) as the measure of bank profitability. DUMISLAMIC is a dummy variable which takes a value of 1 for Islamic banks, 0 otherwise; DUM2008, DUM2009, DUM2010 and DUM2011 are dummy variables that take a value of 1 for years 2008, 2009, 2010 and 2011, respectively, 0 otherwise. Our all findings are between the 95% confidence interval in this study.
Tobit regression results focusing on the relationship between bank efficiency (technical, pure technical and scale efficiency scores derived from DEA) and the explanatory variables are presented in 
Analyses and Results
We initially consider the effects of these variables on technical efficiency. Table 1 reports the results of Tobit analysis with regard to TE. Thus, as the measure of loans intensity, LOANS/TA reveals positive relationship with banks" TE levels. However, it is statistically insignificant. Nevertheless, findings seem to suggest that banks with higher loans-to-asset ratio tend to exhibit higher TE levels. Isik and Hassan (2003) argue that the positive relationship between loan activity and bank efficiency may be due to the fact that relatively efficient banks have capability for managing operations more productively. So they have lower production costs and are able to offer more reasonable loan terms and that makes them gain larger market shares in loan market.
The findings relating to bank"s size, LNTA shows negative and significant coefficients, suggesting that the larger banks tend to be less efficient because of the prevailing DRS arguments in Turkish banking sector. As the measure for market power, LNDEPO reveals positive relationship with bank efficiency and suggesting that the more efficient banks are associated with the banks with higher market share.
As a proxy of risk, as expected, LLP/TL exhibits negative relationship with bank TE, indicating increase in inefficiency. The finding is consistent with earlier findings of Barr et al. (2002), who found negative relationship between non-performing loans and banks" TE. The results imply that the banks should concentrate more on credit risk management.
Findings relating to total non-interest expenses to total assets (NIE/TA) as the measure of bank management quality also exhibit negative relationship with banks" TE, indicating increase in inefficiency. That is consistent with Claessens et al. (2001) who argues that overstaffing may lead to the deterioration of banks" TE levels in the middle-income countries.
As the measure of bank leverage intensity, EQASS seems to exhibit negative relationship with the TE, however, statistically insignificant. Negative relationship implies that banks with higher EQASS are less efficient since they are risk-averse and prefer safer and lower-earning portfolios (Jackson & Fethi, 2000) . Finally, as the measure of bank profitability, ROA exhibits positive relationship with bank TE, indicating that the more efficient banks tend to be more profitable as expected.
Among others, Berger et al. (1995) suggests that different banking forms could demonstrate different reactions to environmental changes. Hence, the change in the financial landscape and structure, etc. may vary across banking groups. For this, as a robustness check, a binary dummy variable DUMISLAMIC takes a value of 1 for Islamic banks and 0 otherwise. DUMISLAMIC exhibits positive relationship with the TE, implying that the Islamic banks are relatively more efficient compared to DBs with statistically significance. The finding is consistent with our earlier findings that the PBs (0,845) are more efficient than the DBs (0,816) in terms of TE.
To be able to capture the developments in regulatory environment and marketplace especially after 2008 global crises, since the world conventional and Islamic banking industry has encountered serious structural change, this study analyzes the efficiency of the Turkish PBS and DBS together at different points of time. Therefore, as a final check, dummy variables for each year, DUM2008, DUM2009, DUM2010, and DUM2011 are used to take into account the changes in the banking sector environments during the period.
Since TE can be decomposed into PTE and SE, Table 2 and Table 3 presents the empirical results of the determinants of PTE and SE, respectively, which suggest that all the yearly dummy variables are positively related to bank"s TE, PTE and SE with the exception of year 2010 which is statistically only consistent for PTE. In other words, negative effects of global crises might have taken place in 2010 in Turkish banking sector. LNTA shows positive and significant coefficients that means LNTA has positive effect on PTE and the larger banks tend to be more efficient due to the management of the bigger banks were more efficient in converting their inputs into outputs regardless of their scale in Turkish banking sector and this finding is supported by many previous studies (for instance Hauner, 2005; Hassan, 2006) . LNDEPO shows negative relationship with bank PTE, which suggest that more efficient banks tend to be the banks with smaller market share, and these banks can be as efficient as the market leader banks due to preserving or broadening market share may entail extra costs and inputs.
As for DUMISLAMIC, it exhibits a negative relationship with the PTE, however, statistically insignificant. EQASS seems to exhibit positive relationship with bank SE levels although the effect is not significant. 
Conclusion
Banks are one of the most important factors that direct the economy of a country. After 2001 economic crisis, financial sector in Turkey has entered into the process of reconstruction. New legal regulations have been brought for the banks. Recently, banking sector has ranked first among the leading factors of economic crisis. On the other hand, while the factors like market share, risk, bank management quality and year 2010 have negative impact on PTE, size and loan intensity have positive affect.
Lastly, while the factors like size, risk and bank management quality affects the SE negatively, loan intensity, market share and profitability variables have positive influence.
In its entirety, the study reveals that there is a broad scope for enhancement in the performance of both inefficient PBs and DBs by selecting a correct input-output mix and preferring appropriate scale size.
It seems that Turkey does have the necessary motivation and potential to become as one of the pioneer Islamic and conventional financial centre in the world by taking more International capital inflow. Owing to this, detailed examination of indicators and the determinants of efficiency in both PBS and DBS might be useful for researchers and third parts.
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International Journal of Economics and Finance Vol. 8, No. 2; 2016 The constraints of this study include the data of the years 2007-2013 through utilizing 8 financial ratios of participation and conventional banks. The future studies including longer periods, more banks and financial ratios can be compared with the results of this study. In addition to this, in the future studies banks can be divided into four groups as participation banks, private banks, foreign banks and public banks and the financial performance of the banks in question can be measured and compared.
